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METHOD AND DEVICE FOR REDUCING LOAD EFFECT 

The present invention relates to a method for processing data of a 
picture to be displayed on a display panel with persistent luminous elements 
5 In order to reduce load effect in said display means. 

Background 

High contrast is an essential factor for evaluating the picture quality of 
every display technologies. From this perspective, a high peak-white 
luminance is always required to achieve a good contrast ratio and, as a 
10 result, a good picture performance even with ambient light conditions. 
Otherwise, the success of a new display technology requires also a well- 
balanced power consumption. For every kind of active display, more peak 
luminance corresponds also to a higher power that flows in the electronic of 
the display. Therefore, if no specific management is done, the enhancement 
15 of the peak luminance for a given electronic efficacy will lead to an increase 
of the power consumption. So, it is common to use a power management 
concept to stabilize the power consumption of the display. The main idea 
behind every kind of power management concept associated with peak white 
enhancement is based on the variation of the peak luminance depending on 
20 the picture content in order to stabilize the power consumption to a specified 
value as illustrated on figure 1. In this figure, the peak luminance decreases 
as the picture load increases. The power consumption is kept constant 

The concept described on figure 1 enables to avoid any overloading 
of the power supply as well as a maximum contrast for a given picture. Such 
25 a concept suits very well to the human visual system, which is dazzled in 
case of full white picture (picture load=100%) whereas it is really sensitive to 
dynamic in case of dark picture (e.g. dark night with a moon). Therefore, in 
order to increase the impression of high contrast on dark picture, the peak 
luminance is set to very high values whereas it is reduced in case of 
30 energetic pictures (full white). 

In the case of analog displays like Cathode Ray Tubes (CRTs), the 
power management is based on a so called ABM function (Average Beam- 
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current Limiter), which is implemented by analog means, and which 
decreases video gain as a function of average luminance, usually measured 
over a RC stage. !n the case of a plasma display, the luminance as well as 
the power consumption is directly linked to the number of sustain pulses 
5 (light pulses) per frame. As shown on Figure 2, the number of sustain pulses 
for peak white decreases as the picture load, which corresponds to the 
Average Power Level (APL) of the picture, increases for keeping constant 
the power consumption. 

The computation of the Average Power Level (APL) of a picture P is 
10 for example made through the following function : 

^^'-^'") = ?4r'2:Kx.y) 

where i(x,y) represents the luminance of a pixel wilh coordinates (x,y) in the 
picture P. C is the number of columns and L is the number of lines of the 
picture P. 

15 Then, for every possible APL values, a maximal number of sustain 

pulses is fixed for the peak white pixels for keeping constant the power 
consumption of the PDP. Since, only an integer number of sustain pulses 
can be used, there is only a limited number of available APL values. In 
theory, the number of sustain pulses that can be displayed for the peak white 

20 pixels can be very high. Indeed, If the picture load tends to zero, the power 
consumption tends also to zero, and the maximal number of sustain pulses 
for a constant power consumption tends to infinite. However, the maximal 
number of sustain pulses defining the maximal peak white (peak white for a 
picture load of 0%) is limited by the available time in a frame for the 

25 sustaining and by the minimum duration of a sustain pulse. Figure 3 
illustrates the duration and the content of a frame comprising 12 subfields 
having different weights, each subfield comprising an addressing period for 
activating the cells of the panel and a sustaining period for illuminating the 
activated cells of the panel. The duration of the addressing period is identical 

30 for each subfield and the duration of the sustaining period is proportional to 
the weight of the subfield. When the picture load is high, the number of cells 
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consuming energy at a given time is high; so, the duration of the sustaining 
period should be reduced for I<eeping constant the average power 
consumption. That is the reason why the sustaining duration for a frame is 
higher for a low picture load than for a high picture load. 

5 In addition, in order to achieve a high maximal peak white, the number 

of subfield Is kept to a minimum ensuring an acceptable grayscale portrayal 
(with few false contour effects), the addressing speed is increased to a 
maximum keeping an acceptable panel behavior (response fidelity) and the 
sustain pulse duration Is kept to a minimum but having an acceptable 

10 efficacy. 

But, at this stage. POP makers are faced with another problem called 
load effect explained below. As previously mentioned, a high peak white 
requires to be able to shorten the duration of a sustain pulse. However, this 
increase of the sustain frequency has a strong drawback: it increases load 
15 effect, especially, when the xenon percentage in the gas of the POP cells is 
high. This effect is illustrated by figure 4. It represents a white chdss on a 
black background. Losses due to line capacity effect occur and have a 
strong influence on the panel luminance for a high sustain frequency. The 
white horizontal lines of the cross are less luminous in a high sustain 
20 frequency mode (right part of Figure 4) than in a low sustain frequency mode 
(left part). This example shows a line load effect. 

The line load effect itself represents a dependence of subfield 
luminance towards its horizontal distribution. In that case, it does not matter 
to know the load of the subfield but rather to know the differences of load 
25 between two consecutive lines for the same subfield. 

When the subfield distribution is "geometrical", e.g. for displaying 
artificial geometrical patterns, the line load effect is much more critical than 
for video pictures which suffer mainly from a global load effect. 

Generally the load effect is not only limited to the line load but also to 
30 a global load of the subfield in a frame. Indeed, if a subfield is globally more 
used than another one on the whole screen, it will have less luminance per 
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sustain pulse due to this load effect (the losses occur in the screen and in 
the electronic circuitry). 

Therefore, on the one hand, a high nunrjber of sustain pulses and a 
high sustain frequency are required for peak white modes and, on the other 
5 hand, the panel will lose its homogeneity in case of peak white modes. This 
can have dramatic effects on natural scene as shown in Figure 5. 

The load effect has an impact on the grayscale portrayal under the 
fonn of a kind of solarization effect which looks like a lack of gray levels. In 
that case, the right picture seems to be coded with fewer bits than the left 
1 0 one. This is due to the fact that some subfields are suddenly less luminous 
than they should be. In that case, if we consider two video levels that should 
have similar luminance, and if one of them is using such a subfteld. its global 
luminance will be too low compared to the other video level introducing a 
disturbing effect. 

15 An object of the method of the invention is to reduce the line load 

effect that is directly linked to the capacity of a line and not the global load 
effect that can be compensated by other methods. The method of the 
invention can be used independently to those methods when a PC mode is 
selected or in addition to one of them since they are compatible. 

20 Globally, the invention is based on a profile analysis of the line load 

for each subfield to determine if this subfield is more or less critical to line 
toad effect. If such a subfield is detected. Its sustain frequency is reduced to 
minimize the load effect. 

25 Invention 

The invention relates to a method and a device for reducing such a 
load effect in a display panel with persistent luminous elements. 

The invention concerns a method for processing data of a picture to 
be displayed on a display panel with persistent luminous elements during a 
30 frame comprising a plurality of subfields, each subfield comprising an 
addressing phase during which the luminous elements of the panel are 
activated or not in accordance with the picture data and a sustain phase 



Fax re5U de : +33 8 2 99 27 35 80 



during which the activated luminous elements are illuminated by sustain 
pulses. It comprises the following steps : 

- computing, for each subfield, the amount of activated luminous 
elements in each line of luminous elements of the display panel, called line 

5 load, 

- calculating, for each subfield, the maximal difference of line loads of 
two consecutive lines of the display panel, and 

- selecting, for each subfield, a sustain frequency in accordance with 
its maximal load difference in order to reduce line load effect. 

10 Preferably, the calculation of the maxima! load difference is only 

carried out only for lines whose load Is greater than a minimal load. This 
minima! load Is for example equal to 10% of the amount of luminous 
elements in a line of the display panel. 

In a particular embodiment, the maximal load difference between two 

15 consecutive lines of the display panel is calculated, for each subfield. on the 
current frame and a plurality of frames preceding said current frame In oreJer 
to avoid changes in picture luminance when some minor modifications are 
happening. The maximal load difference used for selecting the sustain 
frequency is then the mean value of the maximal load differences calculated 

20 for said plurality of frames. 

Preferably, the number of sustain pulses of each subfield is adjusted 
in accordance with the number of luminous elements to be activated for 
displaying the current picture and with the selected sustain frequency for said 
subfield. 

25 

The invention concerns also a device for processing data of a picture 
to be displayed on a display panel with persistent luminous elements during 
a frame comprising a plurality of subfields. each subfield comprising an 
addressing phase during which the luminous elements of the panel are 
30 activated or not in accordance with the picture data and a sustain phase 
during which the activated luminous elements are illuminated by sustain 
pulses. It comprises : 
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- means for computing, for each subfield, the amount of activated 
luminous elements in each line of luminous elements of the display panel, 
called line load, and for calculating, for each subfield, the maximal difference 
of line loads of two consecutive lines of the display panel, and 
5 - means for selecting, for each subfield, a sustain frequency in 

accordance with its maximal load difference in order to reduce line load 
effect. 

The Invention concerns also a plasma display panel comprising a 
10 plurality of persistent luminous elements organized in rows and columns and 
said device for reducing load effect. 

drawings 

Exemplary embodiments of the invention are illustrated in the 
15 drawings and are explained in more detail in the following description, the 
drawings showing in : 

Fig.1 a diagram representing the peak luminance and the power 
consumption according to the picture load in a classical plasma 
display panel; 

20 Fig.2 a diagram representing the number of sustain pulses for peak white 
according to the picture load in a classical plasma display panel; 
Fig.3 the time duration of a frame according to picture load in a classical 

plasma display panel; 
Fjg.4 the load effect in a classical plasma display panel when the sustain 
25 frequency Is high; 

Fig.5 the solarlzation effect on a natural scene due to load effect; 

Fig.6 a video picture and the associated histogram showing the load per 

subfield of that picture; 
Fig.7 a diagram showing the line load for each subfield for displaying the 
30 video picture of the figure 6; 

Ffg.8 a computer picture and the associated histogram showing the load 
per subfield of that picture; 
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Fig.9 a diagram showing the line load for each subfield for displaying the 

video picture of the figure 8; 
Fig.10 the computer picture of Figure 8 wherein the line load effect is 

shown; 

5 F!g.1 1 a curve showing the sustain frequency to be selected for a subfield in 
accordance with the maximal load difference between two 
consecutive lines of the pane! for the corresponding subfield; 
Fig. 12 a bIocl< diagram showing the generation of a number of sustain 
pulses for each subfield adapted to its sustain frequency: 
10 Fig.13 a curve showing the number of sustain pulses in a frame in 
accordance with the picture load; 
Fig 14 two curves Illustrating the reduction of sustain pulses for peak white 

due the modification of the sustain frequency, and 
Fig. 15 a block diagram of a circuit implementation of a plasma display 
15 device according to the invention. 

exemolarv embodiments 

The method of the invention is based on an analysis of the line load of 
20 each subfield in order to determine if this subfield is more or less critical to 
the so-calfed "line load effect". If such an effect is detected for a subfield, its 
sustain frequency is reduced to minimize the load effect. 

In the presented embodiments, the frame comprises 1 1 subfields with 
the following weights : 
25 i-2-3-5--8-12-18-27-41-58-80 (2=255) 

In order to better understand the type of picture sequence sensitive to 
line load effect, two picture sequences are analyzed below. The first one is a 
video sequence not critical for line load effect and the second one is a 
30 computer sequence comprising geometrical patterns that is more critical for 
line-load effect. 
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Analysis of a video sequence 

The video sequence shown on the left side of Figure 6 represents an 
"european man face". The global load per subfleld for that sequence 
displayed on a WVGA screen with 852x480x3 cells (or lunnlnous elements) is 
5 given by the histogram of the left side of the figure and by the below table. 
The load of a subfield is the amount (or number) of activated cells of the 
panel during said subfield. In the below table, the subfield load is expressed 
as a percentage of the total amount of cells of the panel. 



Subfield 


Weigth 


Load 


1 


1 


63.24% 


~ 2 


2 


74.69% 


3 


3 


73.94% 


4 


5 


79.73% 


5 


8 * 


88.45% 


"6 


12 


77.34% 


7 


13 


"32.67% 


8 


27 


81.26% 


9 


41 


12.12% 


10 


58 


3.94% 


11 


80 


0.43% 



10 There is a big difference in the global load of the subfields : the 

subfield SF7 is less loaded than its neighbors (SF1, SF2. SF3. SF4, SF5. 
SF6, SF8). This introduces a so-called solarization or quantization effect 
since the subfield SF7 will be proportionally more luminous than the other 
ones. 

15 The distribution line by line of the global load of each subfield Is 

represented by the figure 7. The horizontal axis represents the lines of the 
picture (480 lines in WVGA) and the vertical axis represents the number of 
illuminated pixels (up to 852 in WVGA) per line. A curve is drawn for each 
subfield. 

20 From this figure, it can be seen that the line loads for the subfields 

SFO, SF1 , SF2, SF3, SF4, SF5 and SF7 are quite stable whereas there are 
more variations for the other ones. In any case, the maximal difference 
between two consecutive lines is 105. In that case, the load difference of 
luminance of one subfield between two consecutive lines is not very high and 

25 not a big problem. Therefore, In case of such pictures, the line load effect is 
not annoying. 
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Analysis of a computer picture (mode PC) for monitors 

The computer picture shown at the left side of Figure 8 is a picture of 
a histogram with some text, notably a title "Analysis of line^oad effect" on a 
5 dark area at the top of the picture and a comment "Results shows serious 
Issues on picture quality" on a white area at the Ixittom of the picture. The 
global load per subfield for that sequence is given by the histogram on the 
right side of Figure 8 and by the below table : 



SubHeid 


Welgth 


Load 


1 


1 


54.66% 


2 


2 


68.72% 


3 


3 


62.00% 


4 


5 


59.02% 


5 


8 


72.33% 


6 


12 


78.64% 


7 


18 


58.30% 


8 


27 


42.17% 


9 


41 


74.87% 


10 


58 


77.90% 


11 


80 


73.58% 



10 In that sequence, the load of the various subfields is more 

homogeneous than in the case of the video sequence. The distribution line 
by line of the global load of each subfield is represented by the figure 9 to be 
compared with Figure 7, There are strong discontinuities in the line load of 
each subfield and the maximal line load difference between two consecutive 

15 lines is much more high. This maximal line load difference is equal to 590 for 
subfield SF9 and SF10. It introduces, for these subfields, a big difference of 
luminance from one line to the next one. 

In that sequence, the load effect manifests Itself by an enhancement 
of the luminance of the background behind the dark area of the title as 

20 shown on Figure 10. At the bottom of the picture, it is the opposite. The white 
area, introduces a reduction of the luminance of the background since the 
corresponding lines are more loaded. 

Sustain frequency adjustment 

25 The main idea of the invention is to adjust the sustain frequency of 

each subfield in accordance with its load. More particularly, the line load 
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difference between two consecutive lines is analyzed for each subfield and 
the sustain frequency of the subfield is selected in accordance with its 
maximal line load difference. 

Preferably, the lines with a low load for the current subfield are not 
5 analyzed. Indeed, It makes no sense to evaluate the influence of the load of 
a subfield If this subfield Is not enough used. Therefore, in the analysis of the 
difference between two consecutive lines, we limit the analysis to lines that 
have at least 10% of illuminated cells. This limit is referenced MinLoad, 

Then, for each subfield, the line load difference Diff(Un) between two 
10 consecutive lines L and L+1 for a subfield n Is computed as following : 

r..^/. \ nLoad(L + 1;n)- Load(L;n)l if Load(L;n) > MinLoad 
Diff(L;n)=:^* ^ ' ' ^. 

^ [ 0 otherwise 

where Load(L,n) is the load of the line L for the subfield n. 
The maximal line load difference for a subfield n, referenced MaxDiff(n), is 
then calculated : MaxDiff(n) = MAXf^,^„L(Diff(Un)). 
15 . The maximal line load difference of each subfield n for the computer 

picture of Figure 8 is given by the below table: 



Subfield n 


MaxD}ff(n) 


0 


391 


1 


465 


2 


462 


3 


414 


4 


489 


5 


567 


6 


337 


7 


278 


8 


575 


9 


590 


1D 


590 



The sustain frequency of each subfield n is then adjusted depending 
on the value MaxDiff(n) as indicated by the curve of Figure 11. This curve is 
20 stored in a Loolc up table (LUT). The sustain frequency of the subfield n 
decreases as MaxDiff(n) increases. 

Depending on these values, the sustain frequency of the displayed 
picture is then selected according to a predetermined table. When the 
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maximal load difference is low. the line load effect Is low and the sustain 
frequency can be high (e.g. 250kHz). At the opposite, when the maximal load 
difference is high, the line load effect Is high and the sustain frequency 
should be low (e.g. 200kHz) to minimize it. It has to be noted that the load 
5 effect is also higher when the percentage of xenon is important in the gas of 
the cell. 

In the invention, with a judicious choice of the sustain frequency, it Is 
possible to reduce by a factor of two the load effect 

Such an adjustment of the sustain frequency should be made 
10 cautiously to avoid any brutal change of the picture luminance when minor 
changes of the picture are happening. Therefore, it is preferable to reduce 
the load effect slowly for example by means of a temporal filter. 

Consequently, the maximal load difference MaxDiff(n;t) for a subfield 
n and a frame t is preferably filtered on T preceding frames to deliver a value 

1 5 MaxDiff (n;t) as following: l\flaxDifr (n;t) = ^ - 2MaxD!ff(n;t) . 

' k=t-T+i 

When a new scene is detected, for example by a scene cut detection 
means, the value MaxDiff(n;t) on T preceding frames and MaxDifr(n;t) is 
directly be taken as equal to MaxDiff(n;t). 

20 The method of the invention can be implemented in parallel to a 

power management method as described previously, by the computation of 
an average power level for each picture, and used for modifying the total 
amount of sustain pulses in the frame and consequently for modifying the 
amount of sustain pulses of each subfield, 

25 The act of optimizing the sustain frequency of each subfield modifies 

the available time to generate sustain pulses. Indeed, if the sustain 
frequency of a high weight subfield is reduced, the time to generate ail Its 
sustain pulses is longer and It can limit the peak-white value if there is not 
enough time to generate them- For instance, if the sustain frequency of the 

30 most significant subfield (subfield with the highest weight) is reduced from 



fax ar^giA • O ^ 173 ^ff JO c»e* 

12 



250kHz to 200kHz, then the time required for the sustain pulses of this 
subfield is increased by 20%, 

Therefore, it is necessary to modify the number of sustain pulses of 
each subfield in accordance with the selected sustain frequencies in order to 
5 have enough time to perform all the sustain pulses. 

To this end» the operations illustrated by Figure 12 are carried out : 

- the maximal load difference MaxDiff(n;t). or MaxDifr(n;t) if filtering, is used 
for selecting an adjustment coefficient Adj(n;t) for adjusting the number of 
sustain pulses of the subfield n; this coefficient corresponds to the reduced 

10 number of sustain pulses that is obtained by reducing the frequency from the 
maximal frequency (for example 250kHz) to the selected frequency; for 
instance, if MaxDiff (n;t)=640, then the selected sustain frequency is 200kHz 
(-20%) and then the coefficient value is 0.8 (20% less time). 

- in parallel, an average power level APL(t) is calculated for the picture 
15 corresponding to the frame t by summing the video levels of all the pixels of 

the picture t, 

- the coefficient Adj(n;t) is multiplied by the maximal number of sustain 
pulses for the subfield n, referenced MaxSustainNb(n) In order to obtain a 
new maximal number of sustain pulses MaxSustainNb'(n). The maximal 

20 number of sustain pulses MaxSustainNb(n) corresponds to the number of 
sustain pulses for a zero picture load (APL=0). 

- the new maximal numbers of sustain pulses for all the subfields are 
summed up to give the total amount of sustain pulses after adjustment, 

referenced Sum(t) : Sum(t) = 2]MaxSustainNb'(n.t). 

25 - the value Sum(t) is converted in an average power level APL'(t) by an 
inverse APL table. This table delivers for each total amount of sustain pulses 
after adjustment, Sum(t), the nearest APL corresponding to that value of 
sustain pulses. The values stored in this table follow the inverse of the curve 
of Figure 13. For instance, if Sum(t) is equal to 800, APL'(t) is equal to 16%. 
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- the two values APL(t) and APL'(t) are compared and the maximal value 
referenced APL"(t) is selected; for instance, if APL(t)=20% and APL'(t)=16%. 
APL'Xt)=20%, 

- the value APL"(t) is then converted by an APL table in a number of sustain 
5 pulses for each subfield n, referenced SustainNb(n)- The values stored in 

this table follow the curve of Figure 13. According to this curve, the total 
amount of sustain pulses in a frame decreases as the picture load APL 
increases. 

Figure 14 illustrates the case where APL"(t) is greater than APL{t). In 
10 that case, the maximal peal< white is reduced in order that the sustain 
duration for generating said reduced amount of sustain pulses be not to 
longer. 

Circuit implementation 

15 Figure 15 illustrates a possible circuit implementation of the inventive 

method. The input picture data Din for the three colors RGB are forwarded to 
a degamma block 10 where the following operation is applied to the data : 



1^1 023 j 



Doui ==65535x1 /T!?^ ] where y =2.2. The input data comprise 1 0bits in our 



example whereas the output data comprise 16 bits. The data are then 
20 processed by a block 12 for delivering an average power level APL(t) for 

each frame t with APL(t) « — ^ - S'C^'V) described previously. 

In parallel, the data outputted by the degamma block 10 are 
processed by a dithering block 1 1 in order to obtain 8 bits data (24 bits for 
the 3 colors). The data delivered by the dithering block 13 are then 
25 processed by an encoding block 13 that converts them by means of a LUT 
into subfield data (11 bits data in the present case). The subfield data are 
then stored in a frame memory 14 and converted into serial data before 
being displayed by the display panel. 

For implementing the method of the invention, the circuit comprises a 
30 computation block 15 that processes the data outputted by the dithering 
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block 11. The block 15 computes, for each frame t and for each subfield n, 
the maximal load difference MaxDiff(n;t) between two consecutive lines of 
the panel. The value MaxDiff(n;t) is then time filtered by a filter 16 in order to 
obtain MaxDiff (n;t). If no scene cut is detected, there Is no filtering. 
5 The value MaxDiff (n;t) is used by a first LUT 17 to deliver a sustain 

frequency SustainFreq(n) for each subfield n in accordance with said 
MaxDifr(n;t) value and as Illustrated by Figure 11. The value SustainFreq{n) 
is transmitted to the control unit of the display panel. 

The value MaxDlfr(n;t) is also used by a LUT 18 for determining an 

10 adjustment coefficient Adj(n) for each subfield n as explained before. A 
multiplier 19 is then used for multiplying this coefficient by the maximal 
number of sustain pulses MaxSustainNb(n;t) in a frame and the result Is the 
value MaxSustainNb'(n;t). 

The maximal numbers of sustain pulses MaxSustainNb'(n;t) of all sub- 

15 fields are summed up in a block 20 as following: 

Sum(t) = 5)MaxSustainNb'(n,t) . 

Based on this new total amount of sustain pulses Sum(t), an inverse APL 
table 21 delivers the average power level APL'(t) as explained before. The 
maximal value between APL(t) and APL'(t) is then selected by a block 22. 
20 This value, APL"(t), is then used by an APL table 23 for delivering for each 
sub-field n the total amount of sustains SustainNb(n) that should be 
employed by the panel to display the picture t. 



25 



Fax resu de : +33 8 2 99 27 35 BB 



15 



CLAIMS 

1- Method for processing data of a picture to be displayed on a display 
5 panel with persistent luminous elements during a frame comprising a plurality 
of subfields, each subfield comprising an addressing phase during which the 
luminous elements of the panel are activated or not In accordance with the 
picture data and a sustain phase during which the activated luminous 
elements are illuminated by sustain pulses, characterized in that it comprises 
10 the following steps : 

- computing, for each subfield » the amount of activated luminous 
elements in each line of luminous elements of the display panel, called line 
load. 

- calculating, for each subfield, the maximal difference of line loads of 
15 two consecutive lines of the display panel, and 

- selecting, for each subfield, a sustain frequency in accordance with 
its maximal load difference in order to reduce line load effect. 

2. Method according to claim 1, characterized in that the calculation of 
20 the maximal load difference is only carried out only for lines whose load is 

greater than a minimal load. 

3. Method according to claim 2, characterized in that the minimal load 
for a line is equal to 10% of the amount of luminous elements In a line of the 

25 display panel. 

4. Method according to one of claims 1 to 3, characterized in that the 
maxima! load difference between two consecutive lines of the display panel 
is calculated, for each subfield, on the current frame and a plurality of frames 

30 (T-1) preceding said current frame and in that the maximal load difference 
used for selecting the sustain frequency is the mean value of the maximal 
load differences calculated for said plurality of frames. 
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5. Method according to one of claims 1 to 4, characterized in that the 
number of sustain pulses of each subfield is adjusted in accordance with the 
number of luminous elements to be activated for displaying the current 

5 picture and with the selected sustain frequency for said subfield. 

6. Method according to claim 5, characterized in that, for adjusting the 
number of sustain pulses of each subfield in accordance with the number of 
luminous elements to be activated for displaying the current picture and with 

10 the selected sustain frequency for said subfield, it comprises the following 
steps : 

- measuring a first average power level (APL{t)) representative of the 
number of luminous elements to be activated for displaying the current 
picture, 

15 - calculating, for each subfield, an adjustment coefficient (Adj(n)) 

corresponding to the ratio between the selected sustain frequency and a 
standard sustain frequency, 

- calculating a total amount of sustain pulses (Sum(t)) in a frame, said 
total amount corresponding to the sum of elementary amounts of sustain 

20 pulses, each elementary amount of sustain pulses being relative to a subfield 
and being the product of a maximal amount of sustain pulses for said 
subfield with the adjustment coefficient of said subfield, 

- computing a second average power level (APL'(t)) representative of 
said total amount of sustain pulses (Sum(t)) in a frame, and 

25 - selecting, for each subfield, a number of sustain pulses in 

accordance with the maximal value of said first and second average power 
levels (APL(t),APL'{t)). 

7. Device for processing data of a picture to be displayed on a display 
30 panel with persistent luminous elements during a frame comprising a plurality 

of subfields, each subfield comprising an addressing phase during which the 
luminous elements of the panel are activated or not in accordance with the 
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picture data and a sustain phase during which the activated luminous 
elements are illuminated by sustain pulses, characterized in that it comprises 

- means (15) for computing, for each subfield, the amount of activated 
5 luminous elements in each line of luminous elements of the display panel, 

called line load, and for calculating, for each subfleld, the maximal difference 
of line loads of two consecutive lines of the display panel, and 

- means (17) for selecting, for each subfield, a sustain frequency in 
accordance with its maximal load difference in order to reduce line load 

10 effect 

8. Device according to claim 7, characterized in that the calculation of 
the maximal load difference Is only carried out only for lines whose load is 
greater than a minimal load. 

16 

9. Device according to claim 8, characterized in that the minimal load 
for a line is equal to 10% of the amount of luminous elements in a line of the 
display panel. 

20 10. Device according to one of claims 7 to 9, characterized in that it 

comprises further a time filter (16) for calculating, for each subfield, the mean 
value of maxima! load differences between two consecutive lines calculated 
for the current frame and a plurality of frames (T-1) preceding said current 
frame, said mean value being used by the selecting means (17) for selecting 

25 the sustain frequency. 

11. Device according to one of claims 7 to 10. characterized in that 
the number of sustain pulses of each subfield is adjusted in accordance with 
the number of luminous elements to be activated for displaying the current 

30 picture and with the selected sustain frequency for said subfield. 

12. Device according to claim 1 1 , characterized in that it comprises : 
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" a calculation means (12) for calculating a ffrst average power level 
(APL(t)) representative of the power needed by the display panel for 
displaying the current picture with a reference sustain frequency. 

- a first look up table (18) for delivering, for each subfield, an 
5 adjustment coefficient <Adj(n)) in accordance with the corresponding maximal 

difference of line loads, said adjustment coefficient {Adj(n» corresponding to 
the ratio between the selected sustain frequency for said subfield and a 
standard sustain frequency, 

- a multiplier (19) for multiplying, for each subfield, said adjustment 
10 coefficient with a maximal amount of sustain pulses and delivering an 

adjusted maximal amount of sustain pulses for each subfield, 

- an adder (20) for summing the adjusted maximal amount of sustain 
pulses of all subf ields of the frame, 

- a second look up table (21) for converting said sum of adjusted 
15 maximal amount of sustain pulses into a second average power level 

(APL'(t)), 

- a means (22) for selecting the maximal level (APL"(t)) between the 
first and second average power levels (APL(t), APL'(t)). and 

- a third look up table (23) for converting said maximal level (APL"(t)) 
20 into an amount of sustain pulses for each subfield, 

13. Plasma display panel comprising a plurality of persistent luminous 
elements organized in lines and columns, characterized in that it comprises a 
device according to one of the claims 7 to 12 for reducing line load effect 

25 
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ABSTRACT 

METHOD AND DEVICE FOR REDUCING LOAD EFFECT 

The present invention relates to a method for processing data of a 
5 picture to be displayed on a display panel with persistent luminous elements 
In order to reduce load effect in said display means. The method comprises 
the following steps : 

- computing, for each subfleld, the amount of activated luminous 
elements in each line of luminous elements of the display panel, called line 

10 load, 

- calculating, for each subfield, the maximal difference of line loads of 
two consecutive lines of the display panel, and 

- selecting, for each subfield, a sustain frequency in accordance with 
its maximal load difference in order to reduce line load effect, 

15 
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